BACKGROUND: An important feature of patient-centered care is physician understanding of their patients' health beliefs and values.
OBJECTIVE: Determine physicians' awareness of patients' health beliefs as well as communication, relationship, and demographic factors associated with better physician understanding of patients' illness perspectives.
DESIGN:
Cross-sectional, observational study.
RESEARCH PARTICIPANTS: A convenience sample of 207 patients and 29 primary care physicians from 10 outpatient clinics.
APPROACH AND MEASURES:
After their consultation, patients and physicians independently completed the CONNECT instrument, a measure that assesses beliefs about the degree to which the patient's condition has a biological cause, is the patient's fault, is one the patient can control, has meaning for the patient, can be treated with natural remedies, and patient preferences for a partnership with the physician. Physicians completed the measure again on how they thought the patient responded. Active patient participation (frequency of questions, concerns, acts of assertiveness) was coded from audio-recordings of the consultations. Physicians' answers for how they thought the patient responded to the health belief measure were compared to their patients' actual responses. Degree of physician understanding of patients' health beliefs was computed as the absolute difference between patients' health beliefs and physicians' perception of patients' health beliefs.
KEY RESULTS: Physicians' perceptions of their patients' health beliefs differed significantly (P<0.001) from patients' actual beliefs. Physicians also thought patients' beliefs were more aligned with their own. Physicians had a better understanding of the degree to which patients believed their health conditions had personal meaning (p=0.001), would benefit from natural remedies (p=0.049), were conditions the patient could control (p=0.001), and wanted a partnership with the doctor (p=0.014) when patients more often asked questions, expressed concerns, and stated their opinions. Physicians were poorer judges of patients' beliefs when patients were African-American (desire for partnership) (p=0.013), Hispanic (meaning) (p=0.075), or of a different race (sense of control) (p=0.024).
CONCLUSIONS: Physicians were not good judges of patient's health beliefs, but had a substantially better understanding when patients more actively participated in the consultation. Strategies for increasing physicians' awareness of patients' health beliefs include preconsultation assessment of patients' beliefs, implementing culturally appropriate patient activation programs, and greater use of partnership-building to encourage active patient participation.
INTRODUCTION
Physician understanding of their patients' health beliefs, values, and preferences is a fundamental feature of patientcentered care.
1,2 Such an understanding is important for several reasons. First, a key, empirically supported tenet of health behavior theories is that a patient's beliefs about health (e.g., cause of disease, controllability of a condition, value of different remedies) predict health behaviors such as medication adherence, utilization of health care services, and lifestyle decisions. [3] [4] [5] A better awareness of a patient's health beliefs could help physicians identify gaps between their own and the patient's understanding of his or her health situation 6 and lead to treatments decisions better suited to the patient's expectations and needs. 7 Second, physicians' skill at hearing and understanding patients' perspectives is also a key component of empathy, 8, 9 the expression of which contributes to perceptions of higher quality care and more effective communication. 10, 11 Finally, some research has shown that patient satisfaction, commitment to treatment, and perceived outcomes of care are higher when physician and patient achieve a shared understanding on issues such as the patient's role in decision-making, the meaning of diagnostic information, and the treatment plan.
Current evidence indicates that physicians often have a poor understanding of their patients' perspectives with respect to patients' preferences for involvement in decision-making, 17 desire for information, 18 To address this gap in the literature, we first examined the degree of concordance between physicians' perceptions of their patients' health beliefs and patients' own reports of those beliefs using the recently developed and validated CONNECT instrument. 27 This measure assesses various domains of a clinician's or patient's beliefs about the cause, nature, meaning, and management of the patient's health condition as well as the patient's preference for a partnership with the doctor. We also predicted that physicians' understanding of patients' health beliefs would be related to several factors. First, we expect physicians will have a better understanding of their patient's health beliefs when patients more actively participate in their consultations. Patients who ask questions, express their worries, and state preferences and opinions are interjecting their views into the consultation, thus providing physicians explicit information on their beliefs, needs, and concerns. 28, 29 Second, from a relationship development perspective, we expect physicians who have seen a patient on more occasions will have better knowledge of that patient's beliefs than of a patient with whom doctor has had few or no previous visits. While this proposition has not been studied in medical encounters, there is some evidence that longer relational histories are associated with patients' willingness to talk about psychosocial concerns, particularly those of a sensitive nature. 30 Finally, cultural differences between physicians and patients may affect how well physicians understand their patients. 31 Although little research has addressed this issue, some evidence is suggestive. Several studies have found that patients reported more positive consultations when the physician was of the same race or ethnicity. [32] [33] [34] In some settings, Caucasian physicians have reported less favorable impressions and poorer communication with African-American patients, 26, 35 which in turn can contribute to misperception and lower trust. 26, 36, 37 
METHODS

Research Participants
Physicians and patients were recruited from ten primary care clinics in the Houston, Texas area. These included public (Department of Veterans Affairs and county based) and private practice clinics. In September 2002, flyers were sent to local physicians inviting them to one of several luncheons to discuss a research project on physician-patient communication. Physicians were invited to participate either at the luncheon or by phone if the physician expressed an interest in participating but could not attend the luncheon. A total of 29 physicians (all at the attending level or in practice) agreed to participate. Thirteen were affiliated with the VA, 9 practiced at public, community-based clinics, and 7 were from private practice, all of whom saw patients by appointment. For each of these doctors, one patient per half-day clinic was recruited by project personnel who approached potential participants as they arrived for their visits. Patients were eligible to participate if they spoke English and were over 18 years of age. The targeted number of patients recruited per physician was seven to ten, which would produce a sample size sufficient for regression analyses given an expected ten predictor variables. The patient recruitment period was from October 2002 through August 2003. The study received IRB approval from the Baylor College of Medicine and the VA review boards. Informed consent was obtained for all patients and physicians. Prior to the consultation, patients completed a questionnaire that asked for demographic information, the primary reason for their visit, and how many times they had previously seen this doctor. The patient then had his or her consultation, which was audio-recorded. After the visit, patients completed the CONNECT instrument, which assessed their beliefs about the primary health issue for that visit. After the visit, the physician completed two versions of the CONNECT instrument, one assessing his or her own beliefs about the patient's health condition and the other what he or she thought the patient's health beliefs were.
The CONNECT Instrument
The 19-item CONNECT instrument 27 assesses 6 domains of an individual's perceptions about a particular health conditionthe degree to which (1) the patient's health condition has a biological cause (cause-bio), (2) the patient is responsible for the condition (fault), (3) the patient can control the condition (control), (4) the condition can be treated by non-biomedical ('natural' or integrative) treatments (natural), (5) the condition has significant meaning for the patient (meaning), and (6) the patient prefers a partnership with the physician in managing the condition (partnership). The CONNECT instrument is theoretically grounded in Kleinman's 38 seminal work on patients' 'explanatory models' and Leventhal's 39 research on physician and patient 'illness representations.' The CONNECT instrument is scored by summing the respondent's responses on 6-point Likert scales to the items comprising a particular CONNECT domain (e.g., control, meaning, etc.) and then standardizing scores to a 100-point scale.
Active Patient Participation Measure
Active patient participation consisted of three types of patient communication-asking questions, acts of assertiveness (offering opinions, stating beliefs and preferences, making a request), and expressing concerns (worries, fears, negative feelings). These behaviors are considered 'active' because they explicitly place the patient's perspective into the conversation and they can influence the physician's behavior, perceptions, and treatment decisions. 26, 37, 40, 41 Two undergraduate students, who were blind to the purpose of the study, were trained to code the interactions using the Active Patient Participation Coding scheme, a previously validated observational method of coding the three above elements of patient communication. 29 Coders first listened to audio-recordings and, when hearing a behavior of interest, placed the behavior into the appropriate category of active participation. An overall active participation score was computed by summing the total number of questions, acts of assertiveness, and concerns expressed per patient per interaction. Reliability was established by having both coders code a subset of 15 consultations independently of one another. Reliability (intraclass correlation) for the active patient participation composite index was 0.83. The remaining consultations were divided between the two coders who coded them independently.
Data Analysis
To determine how well physicians understood patients' health beliefs, t-tests were used to determine if patients' actual beliefs differed significantly from physicians' perceptions of patients' beliefs for each CONNECT domain. We also examined whether physicians tended to think patients' beliefs were comparable to their own beliefs about the patient's health condition by examining the relationship between the physician's own responses to the CONNECT instrument and the physician's perceptions of the patient's beliefs.
To examine whether communication, relationship, and demographic variables were related to the degree of physician understanding of patients' health beliefs, the absolute difference between the patient's score on a particular domain and the physician's score for how he or she thought the patient responded on that domain served as dependent measures in linear, multivariable regression models that included the following as a priori predictors: the patient's race (African-American, Hispanic, Caucasian), age, gender, and education (high school or less vs. some college or more); the physician's race (African-American, Asian, Caucasian), gender, and age; racial concordance, gender concordance, how many previous visits the patient had with the doctor; and the number of active patient participation behaviors during the interaction. All analyses controlled for patients nested within physicians.
RESULTS
At the close of the enrollment period, 269 patients agreed to participate and have their consultations audio-recorded; however, audiotape data from 55 patients were missing or incomplete due to equipment malfunction or recording errors. In addition, 7 patients had incomplete data on selfreport measures, leaving the final sample at 207. Patient and physician characteristics are presented in Table 1 . The patient and physician samples were diverse with respect to age, gender, and ethnicity. Fifty-eight percent of the physician-patient pairs were gender concordant, and 32% were race concordant.
Physician Understanding of Patients' Health Beliefs
Across all health domains, there were significant differences between patients' health beliefs and physicians' perceptions of patients' health beliefs (Table 2) . However, on four of six domains, physicians generally thought patients' beliefs were similar to their own. Moreover, in the two domains where physicians thought the patient's health beliefs differed from their own, their perceptions were in the opposite direction of the patient's belief (Table 2 ). For example, compared to their own views, physicians thought that patients believed there was more a biological cause to their health condition and believed they had less control over the condition. In actuality, patients believed there was less of a biological cause and that they were more in control than what physicians believed. With the exception of the extent to which the patient's condition was due to a biological cause, physicians underestimated patients' beliefs about being at fault, the meaning of the disease, the value of natural treatments, having control, and wanting a partnership with the doctor (Table 2) .
Factors Predicting Physician Understanding of Patients' Health Beliefs
While we found no significant predictors of physician understanding of the 'cause biological' and 'patient at fault' domains of patients' health beliefs, several variables did predict better understanding across the other domains. Those that were Table 3 . By far the most consistent predictor of physician understanding was active patient participation. The more patients asked questions, expressed concerns, and stated preferences and opinions, the closer the match between the patient's self-reported beliefs and the physician's understanding of the patient's beliefs with respect to the meaning of the condition, the patient's ability to control the condition, the value of natural remedies, and the patient's desire for a partnership with the doctor. The patient's race or physician-patient racial concordance was related to understanding in three of the domains (Table 3) . Specifically, compared to their understanding of Caucasian patients' beliefs, physicians had poorer understanding of African-American patients' preferences for a partnership and, marginally (p < 0.08), of the meaning of the condition for Hispanic patients. Physicians had a better understanding of patients' beliefs about control over the condition when the physician and patient were of the same race. Although male physicians' perceptions of patients' preferences for a partnership and sense of control over the condition were more consistent with patients' beliefs than were the perceptions of female physicians, it is difficult to draw conclusions given the small sample of physicians (n=29). Physicians had a poorer understanding of college educated patients' sense of control and partnership preferences than they did of patients with high school educations or less. The number of previous visits the patient had with the doctor was not related to physician understanding of patients' health beliefs.
DISCUSSION
Physicians with a more accurate understanding of their patients' health beliefs should be better positioned to reconcile differences between their own and their patient's illness perceptions and propose treatments more suited to the patient's unique needs and personal circumstances. Negative coefficients indicate less difference between patients' models and physicians' beliefs about patients' models, thus greater understanding. For example, for patients' beliefs about control, physicians had a better understanding of these beliefs when patients were more active participants, racially concordant, and had lower education level
First, physicians had a relatively poor understanding of their patients' health beliefs. Specifically, physicians generally underestimated the degree to which patients perceived meaning in their conditions, believed they were at fault, saw value in natural remedies, had a sense of control over the condition, and preferred being a partner in their care. In addition, on four of the six domains (fault, meaning, value of natural remedies, and desire for a partnership), physicians thought the patients' beliefs were not significantly different from their own beliefs, thus assuming a shared understanding when in fact this was not the case. These findings are consistent with other studies indicating that physicians perceive the quality of their interactions with patients differently than do patients, 23, [45] [46] [47] tend to underestimate patients' desire for information 18 and shared decision-making, 48 and misjudge patients' literacy levels. 22, 49 Our study makes an important contribution to this body of work by now demonstrating similar patterns of misunderstanding about not just the outcome of the medical encounter, but also about the nature of the health condition being addressed. Shared understanding between physician and patient is not only a critically important foundation for informed decision-making, 50 it is arguably a pathway for optimizing patient trust, adherence, and disease outcomes. 1, 51 While much of the literature describing the importance of developing a shared understanding situates such activities in the context of either cross-cultural encounters 52 or health problems of extraordinary significance (such as end of life decision making), 20 our findings suggest that physicians may misperceive how their patients understand relatively common medical issues, such as blood pressure control. Our findings point to the need for physicians and patients to develop a shared understanding in these routine everyday encounters prior to decision making, as widely espoused in the chronic care model of illness management.
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A second important finding in this study is that physicians had a better understanding of patients' health beliefs following those encounters in which patients more frequently asked questions, expressed concerns, and stated preferences and opinions. While other studies have linked patient involvement to a number of post-consultation outcomes, [54] [55] [56] [57] [58] our findings demonstrate that active patient participation also helps physicians become more aware of their patients' health beliefs. Such understanding forms the foundation for formulating therapeutic plans that patients are more likely to follow, since such plans take into account the patient's perspective on how the illness works and what therapies are feasible, given their unique circumstances. 38 Third, our study suggests that the patient's ethnicity also may be related to how well physicians understand their patients. Compared to the beliefs of Caucasian patients, physicians had a poorer understanding of African-American patients' preferences for a partnership and the meaning of the condition to Hispanic patients. Doctors also had a poorer understanding of patients' sense of control over health when the patient was of a different race. Other studies have shown that, even when taking into account racial differences in patient participation (minority status patients are often less participatory 26, 37, 59, 60 ), minority patients experience less trust 61, 62 , and are sometimes perceived by clinicians more negatively. 26, 35, 63 Taken as a whole, these results suggest that understanding the patient's perspective is more complex when physicians and patients come from different cultural and ethnic backgrounds, and they underscore the need for skills training in narrative medicine, history building, and other forms of cultural competence. [64] [65] [66] To what extent physician understanding of patients' health beliefs improves decision-making and the quality of care patients receive is an important area for future research as well as identifying the most efficient, effective means to provide information on patient's health beliefs to clinicians. For example, would physicians get a better of understanding of their patients' health beliefs if this information was gathered as a preconsultation assessment, was part of the medical history, or through longer visits that might allow patients more opportunities to be active participants? 67 Evidence to date also demonstrates that more active patient participation in the consultation can be increased with patient activation interventions that can be efficiently deployed prior to a patient's visit using various methods (e.g., coaching, 56,68 printed material, 69, 70 interactive computer programs, 71, 72 and video 73, 74 ).
Our results also have implications for professional development and medical education. Given the current primary care environment and its inherent time pressures, physicians do not have the luxury to pursue lengthy discussions of patients' views about multiple aspects of their medical histories. However, patients' histories often contain important pieces of contextual information that can lead to important insights about their perspectives, 75 and patients often reveal this information in the form of subtle verbal and nonverbal cues, 76 which physicians often miss. 77, 78 In ongoing work, we have been developing educational interventions to help physicians follow patients' cues and efficiently understand the significance and meaning of this information. 79 The protocols used in this study to measure understanding may be useful when evaluating such educational interventions. This study has several limitations. First we did not examine whether the accuracy of physician understanding was related to post-consultation outcomes. This is an important goal for future research. Second, we cannot draw strict conclusions regarding causation because we did not get pre-consultation assessments of physicians' understanding of their patients' models. Third, while relatively balanced with respect to gender concordance, the study sample was not balanced with respect to racial concordance in that all Hispanic patients and all Asian physicians were in non-concordant interactions. Fourth, physicians in this study represented different types of practices (e.g., VA vs. hospital clinics) and experience levels, yet a sample of only 29 physicians was too small to determine whether these and other unidentified physician factors were related to their understanding of patients' health beliefs. Finally, although our analysis included several patient variables, others (e.g., health status) were not and may have contributed to unmeasured effects on physician understanding.
In conclusion, an important feature of patient-centered care is physician understanding of their patients' health beliefs and values. In one of the first investigations of its kind, this study quantified such understanding, revealed gaps in physician awareness of their patients' health beliefs and found that physicians understood patients better when patients were more participatory. Less understanding was to some degree also associated with patients' ethnicity. Future research should further explicate factors that contribute to better physician understanding of their patients and test interventions that target these processes.
